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* The best model to estimate AGB of small black spruce using TLS-
measured tree attributes was the multiple regression power model
that relied on crown area and height, both of which can be measured
with airborne LiDAR.

« Models using crown area and height as predictors estimated AGB
better than models that use DBH and height, such as the Canadian
national equations, and also those from a subsequent study we did
based on ~500 small black spruce trees. A possible explanation is
that crown area are less correlated with height than DBH (r(CA, H) =
0.65; r(DBH, H) = 0.96).

« 10 circular plots (radius 3.99 m) in black spruce (< 7 m tall) peatlands near Hay River and Ft Simpson, NT.

» 10 trees harvested per plot, brought in sacks to the lab for drying and weighing to obtain ref. AGB data.

» Plots scanned with a Leica C10 TLS before harvesting (5 scan stations per plot).

» Point clouds of plots post-processed, individual trees segmented, and TLS tree attributes measured.

« 3 model forms: quadratic, power, and multiple regression power.

« 9 predictors tested: crown area (CA), TLS H, TLS DBH, bounding box volume, and 5 more.

« Model performance assessed with Root mean square error (RMSE), mean absolute error (MAE), and adjusted R2.
« Leave-one-plot-out (LOPO) cross-validation to assess transferability.

« Models ranked by mean Adj-R?, RMSE and MAE (mean of 10 LOPO iterations).

» Best model compared with national model and with a subsequent model with same form and predictors as the

Treed peatlands make up a quarter of Canada’s boreal forest. Billions
of small black spruce populate those remote, hard-to-negotiate areas.
Accurate estimation of aboveground biomass (AGB) in treed peatlands
requires a number of plots where the height (H) and diameter at breast
height (DBH) of all trees in a plot are measured. This is laborious and
time consuming, but what if similar or better results could be obtained
with no plots using a drone or low-flying plane with LiDAR? In this
study, we used ground-based LiDAR (TLS) to estimate AGB of
destructively-sampled, small black spruce trees, and as predictors, tree
attributes derived from the TLS data that could potentially also be

: : : : national we derived based on 500 destructively sample trees, of which the 100 TLS'd trees in this study were a * Based on the decreasing point density simulation, our best model
measureddfrom an airborne LiDAR, hence without having to set foot on subset could still perform well at point densities as low as 16 points/m2
e ground. . . . . .
g Vopetiesl sler e o som Sison 2 TSR  Point density was simulated by using crown area raster cell sizes from 1 cm to 50 cm in 5 cm intervals. which are also sufficient for tree height. This could potentially enable
this study. plotless airborne creation of reference AGB data.

» We are testing that possibility in a new study that includes 12 plots for
which we have, in addition to TLS, drone and airplane LiDAR flown at
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allometric models. and a subsequent study.
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